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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  con¬ 
dition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reservoir 
was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain  con¬ 
ditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  na_ure.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  con¬ 
dition  and  the  downstream  damage  potential. 
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ASSESSMENT 

The  assessment  of  the  Hunters  Lake  Dam  is  based  upon  visual 

observations  made  at  the  time  of  inspection,  review  of  available  %  J 

records  and  data,  hydrology  and  hydraulic  computations,  and 
past  operational  performance. 

‘he  inspection  and  review  of  data  of  Hunters  Lake  Dam  did  not  * 

reveal  anv  problems  which  require  emergency  action.  The  dam 
appears  to  be  stable,  well  maintained,  safely  operated  and  in 

good  condition.  f 

( 

Hunters  Lake  Dam  is  a  high  hazard-intermediate  size  structure.  f 

The  spillway  design  flood  i  the  PMF. 

The  existing  spillway  and  reservoir  are  capable  of  controlling  ^ 

the  PMF  (Probable  Maximum  Flood).  Based  on  criteria  established  ( 

by  the  Corps  of  Engineers,  the  spillway  is  termed  adequate. 

The  following  recommendations  and  remedial  measures  should  be 
instituted  immediately. 

1.  Repair  the  upstream  paving. 


2.  Monitor  the  seepage  exiting  the  rock  toe  at  periodic 

intervals  and  during  periods  of  high  reservoir  levels.  l 

3.  Institute  a  formal  inspection  program  to  be  conducted 
at  regular  intervals. 

> 


4.  A  warning  system  should  be  instituted  to  warn  downstream 
residents  of  high  spillway  discharges  or  during  periods  of  heavy 
rainfall  or  high  runoff. 
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CONSTRUCTION 


PHASE  I 

NATIONAL  DAM  INSPECTION  PROGRAM 
HUNTERS  LAKE  DAM 
NDI  I.D.  NO.  PA  356 
DER  I.D.  NO.  57-1 

SECTION  1 

PROJECT  INFORMATION 

1.1  General. 

a.  Authority.  The  National  Dam  Inspection  Act,  Public 
Law  92-367,  authorized  the  Secretary  of  the  Army,  through 

the  Corps  of  Engineers,  to  initiate  a  program  of  inspection  of 
dams  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  inspection  is  to  determine 
if  the  dam  constitutes  a  hazard  to  human  life  or  property. 

1 . 2  Description  of  Projec t .  t a 


a.  Dam  and  Appurtenances.  "Hunters  Lake  Dam  is  an 
earthfill  dam  450  feet  long  and  27  feet  high.  The  upstream 
slope  is  3H:1V  with  concrete  paving  blocks  acting  as  slope 
protection.  The  upstream  slope  in  the  lower  portion  is  3.5H:1V. 
The  downstream  slope  is  2.5H:1V  and  grassed.  The  embankment  is 
homogeneous  with  a  rock  toe.  Upstream  of  the  dam  is  a  concrete 
control  tower  which  contains  the  principal  spillway.  Flow 
enters  the  concrete  spillway  tower  and  drops  down  the  tower  and 
into  a  48  inch  reinforced  concrete  pipe  to  an  impact  basin  at 
the  toe  of  the  dam.  In  addition,  the  concrete  spillway  tower 
has  a  4  foot  by  5  foot  sluice  gate  to  act  as  a  reservoir  drain. 
The  emergency  spillway  is  located  in  a  natural  saddle  at  the 
opposite  end  of  the  reservoir.  The  emergency  spillway  has  a 
300  foot  long  concrete  slab.^^^ 


b.  Location.  The  dam  is  located  on  Trout  Run,  approximately 
2.5  miles  northwest  of  Muncie  Valley,  Sullivan  County,  Pennsylvania. 
Hunters  Lake  Dam  can  be  located  on  the  Eagles  Mere,  Pennsylvania 
U.S.G.S.  7.5  minute  quadrangle. 

c.  Size  Classification.  Hunters  Lake  Dam  is  an  intermediate 
size  structure  (27  feet  high,  2259  acre-feet). 

d.  Hazard  Classification.  Hunters  Lake  Dam  is  a  high  hazard 
dam.  Downstream  conditions  indicate  that  loss  of  more  than  a 

few  lives  is  probable  should  the  structure  fail.  (See  section  3.1e). 

e.  Ownership.  Hunters  Lake  Dam  is  owned  by  the  Commonwealth 
of  Pennsylvania,  Pennsylvania  Fish  Commission.  Correspondence 
should  be  addressed  to: 
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Commonwealth  of  Pennsylvania 
Pennsylvania  Fish  Commission 
Bureau  of  Fisheries  and  Engineering 
Robinson  Lane 

Belief onte,  Pennsylvania  16823 
814-359-2754 

Purpose  of  Dam.  Hunters  Lake  Dam  is  used  for  recreation. 

8»  Design  and  Construction  History.  The  dam  was  constructed 
by  tha  American  Asphalt  Company  in  1970  replacing  a  previous  dam 
at  the  site. 

b.  Normal  Operating  Procedures.  The  reservoir  is  maintained 
at  the  principal  spillway  crest  with  the  excess  inflow  discharging 
over  the  principal  spillway.  During  high  flows,  water  flows  out 
the  emergency  spillway  located  at  the  opposite  end  of  the  reservoir. 
Each  year  the  reservoir  drain  is  opened  for  inspection  and  lubri¬ 
cation. 


1.3  Pertinent  Data. 


a.  Drainage  Area.  1.3  square  miles 

b.  Discharge  at  Dam  Site  (cfs). 


Maximum  known  flood  at  dam  site  Unknown 

Principal  spillway  capacity  at  top 

of  dam  elevation  280 

48"  drainline  at  normal  pool  Unknown 

Emergency  spillway  capacity  at  top 

of  dam  elevation  7560 

Total  spillway  capacity  at  top  of 

of  dam  elevation  7840 


c.  Elevation  (P.S.G.S.  Datum)  (feet).  —  Elevations  based 
on  normal  pool  elevation  1563  shown  on  U.S.G.S. 
quadrangle.  Elevations  shown  on  construction  drawings 
are  from  an  arbitrary  datum. 


Top  of  dam  -  low  point  1568.2 

Design  top  of  dam  1568.0 

Maximum  pool  -  design  surcharge  Unknown 

Full  flood  control  pool  M/A 

Normal  pool  1563.0 

Principal  spillway  crest  1563.0 

Emergency  spillway  crest  1563.8 

Upstream  portal  -  48"  drainline  1547.0 

Downstream  portal  -  48"  drainline  1541.1 

Streambed  at  centerline  of  dam  1541.0 

Maximum  tallwater  None 

Toe  of  dam  1541.1 
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•i.  Reservoir  fleet)  • 

Length  of  maximum  pool 
Length  of  normal  pool 

e.  Storage  (acra-feet). 

Normal  pool 
Flood  control  pool 
Design  surcharge 
Top  of  dam 

f.  Reservoir  Surface  (acres). 

Top  of  dam 
Maximum  pool  (PMF) 

Flood  control  pool 
Normal  pool 

Emergency  spillway  crest 

g.  Dam. 


I 


-ICO 

5500 


1224 
11/ A 

Unknown 

1S40 


i 


i 


140 

135 

M/A 

117 


Type 
Length 
Height 
Top  width 

Side  slopes  -  Upstream  -  Upper 

Lowe  i 

Downstream 

Zoning 

Impervious  core 
Cutoff 

Grout  curtain 

h.  Reservoir  Drain. 

Type 

Length 

Closure 

Access 

Regulating  facilities 


Earth  f  i.  1 1 
450  feet 
27  feet 
15  feet 

portion  3H:1V 

portion  3.5H:1V 

2 . 5H : IV 
None 
None 
None 
None 


48"  concrete  p’pe 
140  feet 

Sluice  gate  in  concrete  tower 
Concrete  tower 

Sluice  gate  in  concrete  to  we.  it 


t- 

k* 
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1 •  Emergency  spillway. 

Type 

Length 

Crest  elevation 
Gates 

Upstream  channel 
Downstream  channel 


Uncontrolled  concrete  weir 
300  feet 
1563.8 
None 
Lake 

Natural  drainage 
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SECTION  2 
ENGINEERING  DATA 


2.1  Design.  Review  of  information  in  the  files  of  the  Commonwealth 
of  Pennsylvania,  Department  of  Environmental  Resources  and 

the  Pennsylvania  Fish  Commission  revealed  that  construction 
drawings,  design  reports,  permits  and  specifications  were  available. 
All  this  data  was  reviewed  for  this  study. 

2.2  Construction.  The  only  information  available  on  the 
construction  of  the  dam  were  the  construction  photographs. 

2.3  Operation.  No  formal  operating  records  are  maintained 

on  water  levels  and  discharges.  The  operation  and  maintenance 
manual  for  Hunters  Lake  Dam  was  reviewed  for  this  study. 

2.4  Evaluation. 

a.  Availability.  Engineering  data  were  provided  by  PennDER 
Bureau  of  Dam  Safety,  Obstructions  and  Storm  Water  Management  and 
by  the  Pennsylvania  Fish  Commission.  Members  of  the  Pennsylvania 
Fish  Commission  staff  accompanied  the  inspection  team  to  answer 
questions  on  the  construction  and  operation  of  the  dam. 

b.  Adequacy.  The  type  and  amount  of  design  data  and  other 
engineering  information  is  substantial.  The  information  is 
sufficient  to  complete  a  Phase  I  Report. 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Findings. 

a.  General .  The  onsite  inspection  of  Hunters  Lake  Dam 
was  conducted  by  personnel  of  L.  Robert  Kimball  and  Associates 
accompanied  by  members  of  the  Fish  Commission  staff  on  May  24, 

1979.  The  inspection  consisted  of: 

1.  Visual  inspection  of  the  retaining  structure, 
abutments  and  toe. 

2.  Examination  of  the  spillway  facilities,  exposed 
portions  of  any  outlet  works  and  other 
appurtenant  works. 

3.  Observations  affecting  the  runoff  potential  of 
the  drainage  basin. 

4.  Evaluation  of  the  downstream  area  hazard  potential. 

b.  Dam.  The  dam  appears  to  be  in  good  condition.  The 
dam  appears  to  conform  closely  to  the  construction  drawings  with 
the  exception  that  an  arbitrary  datum  was  used  for  elevations. 

From  a  brief  survey  conducted  during  the  inspection  it  was 
noted  that  the  crest  of  the  dam  is  fairly  even.  The  low  point 
on  the  dam  was  located  at  the  right  abutment.  The  crest  is 
approximately  12  feet  wide  with  a  "bituminous  paving  surface. 

The  upstream  slope  above  the  water  level  was  measured  at  3H:1V 
and  was  covered  with  concrete  paving  blocks  for  slope  protection. 
These  concrete  paving  blocks  have  been  displaced  at  several 
areas  particularly  near  the  water  level.  The  downstream  slope 
is  measured  at  2.5H:1V  and  covered  with  grass.  The  rock  toe 
is  exposed  at  the  downstream  toe  of  the  embankment.  Seepage 
was  noted  exiting  from  the  rock  toe  and  from  a  CMP  pipe  located 
near  the  toe  adjacent  to  the  concrete  impact  basin.  The 
design  drawings  indicate  that  a  partial  cutoff  was  provided  for  the 
dam.  The  dam  was  founded  upon  glacial  till.  Under  seepage 
is  probable  with  these  conditions. 

c.  Appurtenant  Structures.  The  reservoir  level  is  maintained 
by  the  principal  spillway  located  in  a  concrete  intake  tower  in 
the  reservoir.  The  reservoir  is  drained  by  a  sluice  gate  located 
in  a  concrete  control  tower.  Water  from  the  principal  spillway 

or  from  the  drain  flow  through  the  48"  reinforced  concrete  pipe 
beneath  the  embankment  to  a  concrete  basin  at  the  toe  of  the 
dam.  The  control  tower  and  the  Impact  basin  appeared  to  be  in 
good  condition.  No  deterioration  of  the  concrete  was  noted. 

The  emergency  spillway  is  located  at  the  opposite  end  of  the 
reservoir.  The  emergency  spillway  has  a  300  foot  long  concrete 
weir.  The  concrete  appears  to  be  in  very  good  condition.  The 
flow  through  the  emergency  spillway  is  diverted  to  another 
drainage  area  (Rock  Run). 


d.  Reservoir  Area.  The  watershed  is  covered  with  wood¬ 
land.  The  reservoir  slopes  are  not  considered  to  be  susceptible 
to  massive  landslides  which  would  affect  the  storage  volume 

of  the  reservoir  or  overtopping  of  the  dam  by  displacing  water. 

e.  Downstream  Channel.  Trout  Run  downstream  of  Hunters 
Lake  Dam  is  a  steep  narrow  channel.  Approximately  14  homes 
are  located  in  the  flood  area  approximately  2  miles  downstream 
of  the  dam. 

3.2  Evaluation.  In  general,  the  embankment  and  appurtenant 
structures  appear  to  be  in  very  good  condition  and  well  main¬ 
tained.  The  seepage  exiting  from  the  downstream  rock  toe 
should  be  monitored  to  determine  if  flow  increases  or  is  turbid. 
Note:  Considerable  precipitation  occurred  prior  to  and  during 
the  inspection  possibly  concealing  minimum  seeps  or  wet  areas. 
Dry  weather  inspections  by  the  owner  are  encouraged. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Procedures.  The  reservoir  is  maintained  at  the  principal 
spillway  crest  (elevation  1563.0).  During  periods  of  high 
runoff  the  emergency  spillway  discharges  flow  into  Rock  Run. 

The  reservoir  drainline  and  sluice  gate  are  exercised  each  year. 

4.2  Maintenance  of  the  Dam.  No  planned  maintenance  schedule  is 
utilized.  Maintenance  of  the  dam  is  performed  by  the  Fish 
Commission  staff.  Maintenance  of  the  dam  is  considered  good. 

4.3  Maintenance  of  Operating  Facilities.  The  sluice  gate  in 
the  control  tower  is  exercised  and  lubricated  each  year.  The 
new  valve  stem  on  the  sluice  gate  was  installed  in  1979. 
Maintenance  of  operating  facilities  is  performed  by  Fish 
Commission  staff.  Maintenance  of  the  operating  facilities  is 
considered  good. 

4.4  Warning  System  in  Effect.  There  is  no  warning  system  in 
effect. 

4.5  Evaluation.  Maintenance  of  the  dam  and  operating  facilities 
is  considered  good.  There  is  no  warning  system  in  effect  to 
warn  downstream  residents  of  large  spillway  discharges  or  failure 
of  the  dam. 
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SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


5. 1  Evaluation  of  Features. 

a.  Design  Data.  Hydraulic  and  hydrologic  information  are 
contained  in  the  construction  drawings.  This  data  consists  of 
principal  and  emergency  spillway  rating  curves  and  area  capacity 
curves.  No  other  data  was  available. 

b.  Experience  Data.  No  rainfall,  runoff  or  reservoir  level 
data  were  available.  The  spillway  reportedly  has  functioned 
adequately  in  the  past.  Maximum  water  level  in  the  reservoir 

is  unknown. 

c.  Visual  Observations.  The  concrete  in  the  emergency 
spillway  and  principal  spillway  appeared  to  be  in  good  con¬ 
dition.  Normal  flow  is  maintained  by  the  principal  spillway 
located  in  the  concrete  control  tower.  In  addition  to  the 
principal  spillway  weir  a  wet  well  is  located  in  the  control 
tower  with  removable  stoplogs.  The  sluice  gate  is  located  in 
the  control  tower  to  act  as  a  reservoir  drain. 

The  emergency  spilway  is  located  at  the  opposite  end  of  the 
reservoir.  The  emergency  spillway  crest  is  approximately 
.8  feet  higher  that  the  principal  spillway  weir.  The  emergency 
spillway  is  300  feet  long.  The  spillway  has  low  concrete 
walls  on  either  side  1.7  feet  high.  Above  the  concrete  wall 
flow  is  confined  in  the  natural  saddle. 

d.  Overtopping  Potential.  Overtopping  potential  was 
investigated  through  the  development  of  the  probable  maximum 
flood  (PMF)  for  the  watershed  and  the  subsequent  routing  of  the 
PMF  and  fractions  of  the  PMF  through  the  reservoir  and  spillway. 

The  Corps  of  Engineers,  Baltimore  District,  has  directed  that 
the  HEC-1  Dam  Safety  Version  systemized  computer  program  be 
utilized.  The  program  was  prepared  by  the  Hydrologic  Engineering 
Center  (HEC),  U.S.  Army  Corps  of  Engineers,  Davis,  California, 
July,  1978.  The  major  methodologies  or  key  input  data  for  this 
program  are  discussed  briefly  in  Appendix  D. 

5.2  Evaluation  Assumptions.  To  enable  us  to  complete  the 
hydraulic  and  hydrologic  analysis  for  this  structure,  it  was 
necessary  to  assume  that  flow  is  maintained  through  the  principal 
spillway. 


vmm  wwown 
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5.3  Summary  of  Overtopping  Analysis.  Complete  summary  sheets 
from  the  computer  output  are  presented  in  Appendix  D. 


Peak  inflow  4127 

Spillway  capacity  7840 

a.  Spillway  Adequacy  Rating.  The  Spillway  Design  Flood 
(SDF)  for  this  dam  is  the  PMF.  The  SDF  is  based  upon  the 
hazard  and  size  classification  of  the  dam.  Based  on  the 
following  definition  provided  by  the  Corps  of  Engineers,  this 
spillway  is  rated  as  adequate  as  a  result  of  our  hydrologic 
analysis. 

Adequate  -  Intermediate  size  dams  in  which  the 
spillway  and  reservoir  can  safely  pass  the  PMF. 

The  spillway  and  reser/oir  are  capable  of  controlling  the  PMF 
without  overtopping  the  embankment. 
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SECTION  6 

STRUCTURAL  STABILITY 


6 . 1  Evaluation  of  Structural  Stability . 

a.  Visual  Observations.  The  seepage  at  the  toe  of  the  dam 
should  be  monitored  at  periodic  Intervals  and  during  high 
reservoir  levels.  The  remainder  of  the  dam  appears  to  be  in  good 
condition.  No  erosion  slumping  was  noted  on  the  slopes.  The 
upstream  concrete  paving  blocks  have  been  displaced  particularly 
at  water  level.  This  displacement  is  believed  to  be  from  ice 
action  or  erosion  under  the  blocks.  Based  on  the  visual  observa¬ 
tions  at  the  time  of  inspection,  the  static  stability  of  the  dam 
appeared  to  be  adequate. 

b.  Design  and  Construction  Data.  Drill  logs  and  soils 
testing  information  were  available  for  review.  No  stability  anal¬ 
ysis  was  performed. 

c.  Operating  Records.  There  are  no  formal  operating 
records  for  the  dam. 

d.  Post-Construction  Changes.  There  have  been  no  post- 
construction  changes  to  the  dam. 

e.  Seismic  Stability.  The  dam  is  located  in  seismic  zone 
1.  No  seismic  stability  analysis  has  been  performed.  Normally, 
it  can  be  considered  that  if  a  dam  in  this  zone  is  stable  under 
static  loading  conditions,  it  can  be  assumed  safe  for  any 
expected  earthquake  loading.  Because  of  the  low  risk  of  seismic 
occurance  and  the  visual  observations,  no  static  analysis  is 
required . 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS /REMEDIAL  MEASURES 


7 . 1  Dam  Assessment. 

a.  Safety.  The  dam  appears  to  be  in  good  condition.  The 
visual  observations,  review  of  available  information,  hydrologic 
calculations,  and  past  operational  performance  indicate  that 
Hunters  Lake  Dam's  spillway  is  adequate.  The  spillway  is 
capable  of  controlling  the  PKF  without  overtopping.  No 
stability  analysis  has  been  performed  on  the  dam.  The  seepage 
at  the  toe  of  the  dam  through  the  rock  toe  should  be  monitored 

at  periodic  intervals  to  determine  if  flow  Increases  or  is  turbid. 

b.  Adequacy  of  Information.  Sufficient  information  is 
available  to  complete  a  Phase  I  Report. 

c.  Urgency.  The  recommendations  suggested  below  should 
be  implemented  immediately. 

d.  Necessity  for  Further  Investigation.  No  further 
investigations  are  required  at  this  time. 

7.2  Recommendations/Remedial  Measures. 


1.  Repair  the  upstream  paving. 

2.  Monitor  the  seepage  exiting  the  rock  toe  at  periodic 
intervals  and  during  periods  of  high  reservoir  levels. 

3.  Institute  a  formal  inspection  program  to  be  conducted 
at  regular  intervals. 

4.  A  warning  sytem  should  be  instituted  to  warn  downstream 
residents  of  high  spillway  discharges  or  during  periods  of  heavy 
rainfall  or  high  runoff. 
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APPENDIX  A 

CHECKLIST,  VISUAL  INSPECTION,  PHASE  I 


CHECK  LIST 
VISUAL  INSPECTION 
PHASE  I 


EMBANKMENT 


DRAINS  Underdrain  in  rock  toe.  Water  was  flowing 

out  of  one  of  these  under  drains  to 
left  of  the  impact  basin. 


CONCRETE/MASONRY  DAMS 


CONCRETE/MASONRY  DAMS 


STAFF  GAUGE  OR  RECORDER 


UNGATED  SPILLWAY 


PRINCIPAL  SPILLWAY 


DOWNSTREAM  CHANNEL 


RESERVOIR 


INSTRUMENTATION 


\ 

I 

I 
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APPENDIX  B 


CHECKLIST,  ENGINEERING  DATA,  DESIGN,  CONSTRUCTION,  OERATION,  PHASE  I 


CHECK  LIST 

ENGINEERING  DATA  NAME  OF  DAM  Hunters  Lake  Dam 


RAINFALL/RESERVOIR  RECORDS 


REMARKS 


APPENDIX  C 
PHOTOGRAPHS 


Downstream  slope  and  left  abutment. 
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APPENDIX  D 


HYDROLOGY  AND  HYDRAULICS 


APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS 


Methodology.  The  dam  overtopping  and  breach  analyses  were 
accomplished  using  the  systemized  computer  program  HEC-1 
(Dam  Safety  Investigation),  September,  1978,  prepared  by  the 
Hydrologic  Engineering  Canter,  U.S.  Army  Corps  of  Engineers, 
Davis,  California.  A  brief  description  of  the  methodology 
used  in  the  analysis  is  presented  below. 


1.  Precipitation.  The  Probable  Maximum  Precipitation 
(PMP)  is  derived  and  determined  from  regional  charts  prepared 
from  past  rainfall  records  including  "Hydrometeorological 
Reports  No.  40  prepared  by  the  National  Weather  Service. 

The  index  rainfall  is  reduced  from  10%  to  20%  depending  on 
watershed  size  by  utilization  of  what  is  termed  the  HOP  Brook 
adjustment  factor.  Distribution  of  the  total  rainfall  is 
made  by  the  computer  program  using  distribution  methods 
developed  by  the  Corps. 

2.  Inflow  Hydrograph.  The  hydrologic  analysis  used  in 
development  of  the  overtopping  potential  is  based  on  applying 
a  hypothetical  storm  to  a  unit  hydrograph  to  obtain  the  inflow 
hydrograph  for  reservoir  routing. 


The  unit  hydrograph  is  developed  using  the  Snyder  method. 
This  method  requires  calculation  of  several  key  parameters. 
The  following  list  gives  these  parameters  their  definition 
and  how  they  were  obtained  for  these  analysis. 


Parameter 


Definition 


Where  Obtained 


ct 


L 


L 


ca 


C 


P 


Coefficient  representing 
variations  of  watershed 
slope  and  storage 

Length  of  main  stream 
channel  miles 

Length  on  main  stream 
to  centroid  of  watershed 

Peaking  coefficient 


From  Corps  of 
Engineers* 


From  U.S.G.S. 

7.5  minute  topographic 

From  U.S.G.S. 

7.5  minute  topographic 

From  Corps  of 
Engineers* 


A 


Watershed  size 


From  U.S.G.S. 

7.5  minute  topographic 


*Developed  by  the  Corps  of  Engineers  on  a  regional  basis  for 
Pennsylvania. 
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3.  Routing.  Reservoir  routing  is  accomplished  by  using 
Modified  Plus  routing  techniques  where  the  flood  hydrograph  is 
routed  through  reservoir  storage.  Hydraulic  capacities  of 
the  outlet  works,  spillways  and  the  crest  of  the  dam  are  used 
as  outlet  controls  in  the  routing. 

The  hydraulic  capacity  of  the  outlet  works  can  either  be 
calculated  and  input  or  sufficient  dimensions  input  and  the 
program  will  calculate  an  elevation  discharge  relationship. 

Storage  in  the  pool  area  is  defined  by  an  area  -  elevation 
relationship  from  which  the  computer  calculates  storage. 

Surface  areas  are  either  planimetered  from  available  mapping 
or  U.S.G.S.  7-5  minute  series  topographic  maps  or  taken  from 
reasonably  accurate  design  data. 

4.  Dam  Overtopping.  Using  given  percentages  of  the  PMF 
the  computer  program  will  calculate  the  percentage  of  the  PMF 
which  can  be  controlled  by  the  reservoir  and  spillway  without 
the  dam  overtopping. 

5.  Dam  Breach  and  Downstream  Routing.  The  computer 
program  is  equipped  to  determine  the  increase  in  downstream 
flooding  due  to  failure  of  the  dam  caused  by  overtopping. 

This  is  accomplished  by  routing  both  the  pre  failure  peak 
flow  and  the  peak  flow  through  the  breach  (calculated  by  the 
computer  with  given  input  assumptions)  at  a  given  point  in 
time  and  determining  the  water  depth  in  the  downstream  channel. 
Channel  cross-sections  taken  from  U.S.G.S.  7.5  minute  topographic 
maps  were  used  in  the  downstream  flood  wave  routing.  Pre  and 
post  failure  water  depths  are  calculated  at  locations  where 
cross-sections  are  input. 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  1-3  square  miles (wooded .moderately  steep) 
ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY) :  1563.0  (1228  acre-feet) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY) :  M/A _ 

ELEVATION  MAXIMUM  DESIGN  POOL: _ _ 


ELEVATION  TOP  DAM:  1568 • 2 


SPILLWAY  CREST: 

a.  Elevation  _ 

1563.8 

b.  Tvpe 

concrete  weir 

c.  Width 

1  foot 

d.  Length 

300  feet 

e.  Location  Spillover. 

Opposite  end  of  reservoir 

f.  Number  and  Type  of 

Gates  None 

OUTLET  WORKS: 

a.  Type 

48"  concrete  pipe 

b.  Location 

Through  dam 

c.  Entrance  inverts  _ 

1547.0  ' - 

d.  Exit  inverts  . 

1541.1 

e.  Emergency  draindown 

facilities  Sluice  gate 

HYDROMETEOROLOGICAL  GAUGES: 

a.  Type 

None 

b.  Location 

c.  Records  _ _ 

MAXIMUM  NON-DAMAGING  DISGRARGE  s  Unknown 
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The  Hunters  Lake  Dam  lies  within  the  Glaciated  Low  Plateaus 
Section  of  the  Appalachina  Plateaus  Physiographic  Province. 
This  area  is  characterized  by  broad  anticlines  and  synclines 
and  little,  if  any,  faulting.  The  topography  has  been 
modified  by  a  blanket  of  glacial  deposits. 


The  Bedrock  under  Hunters  Lake  Dam  consists  of  the  Devonian 
aged  Susquehanna  Group.  This  is  a  complex  unit  of  sandstones, 
siltstones,  shales  and  conglomerates.  Usually  the  following 
changes  occur  from  the  bottom  to  the  top  of  the  group;  the 
sediment  grain  size  increases,  the  average  thickness  of  the 
beds  increases,  the  shales  become  redder,  and  the  percentage 
of  silica  increases.  The  bedding  is  usually  well  developed 
with  thicknesses  ranging  from  less  than  one  to  over  fifteen 
feet.  The  joints  are  usually  closely  spaced  in  a  well  developed, 
regular  pattern  in  the  shales  and  siltstones.  The  shales 
weather  rapidly,  while  the  sandstones,  siltstones  and  con¬ 
glomerates  are  moderately  resistant.  This  group  can  form  a 
good  foundation  for  heavy  structures  if  it  is  excavated  to 
solid  material  and  the  shales  and  siltstones  are  kept  water 
free.  The  surface  drainage  is  moderate  to  good,  except  in 
glaciated  regions,  such  as  this  one,  where  it  is  poor.  The 
interstitial  porosity  is  low  in  the  coarser  rocks  while  the 
joint  development  allows  a  medium  quantity  of  total  effective 
porosity. 

The  entire  area  around  Hunters  Lake  has  been  subjected  to 
depositional  affects  of  continental  ice  sheets  from  the  Wisconsin 
Stage  of  the  Pleistocene.  Geologic  literature  indicates  that 
the  Wisconsin  ice  sheet  in  this  area  had  a  thickness  of  at 
least  1500  feet  and  extended  as  much  as  five  miles  of  the 
Sullivan  County  line.  As  a  result  of  these  glacial  features 
compact  preconsolidated  deposits  of  relatively  impervious  glacial 
till  blanket  in  the  area  thickness  from  a  few  feet  to  more  than 
100  feet.  A  few  isolated  deposits  of  previous  outwash  sediments 
from  the  glacier  are  scattered  throughout  the  area.  The  filling 
and  damming  of  preglacial  stream  valleys  with  glacial  deposits  has 
resulted  in  numerous  swamps  and  natural  lakes  in  the  area. 

Hunters  Lake  on  Trout  Creek  is  a  natural  glacial  lake  dammed 
by  and  resting  on  a  compact,  relatively  impervious  deposit  of 
glacial  till.  The  till  is  a  heterogenious  merger  of  reddish 
silty  and  clayey  sand  with  occasionally  boulders. 
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GEOLOGIC  MAP  OF  HUNTERS  LAKE  AND 
BEAVER  LAKE  DAM 
AREA 
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